ABSTRACT: Between 2005 and 2007, 656 new county records and eight new state records were obtained for Nebraska's short-horned grasshoppers (Acrididae and Romaleidae). This represents an increase of 30% in the known grasshopper county records in Nebraska. Based on the large number of new distribution records, it appears that the previous distributions of Nebraska's grasshoppers greatly underestimated the actual distributions. The new grasshopper state records were: Boopedon gracile, Chloealtis abdominalis, Encoptolophus subgracilis, Melanoplus bispinosus, Melanoplus borealis, Melanoplus punctulatus, Paratylotropidia brunneri, and Psinidia fenestralis were obtained. These new records will aid in both grasshopper monitoring for pest outbreaks and in conservation of rare and declining species which are often habitat specialists associated with prairie ecosystems.
Platte River as these areas have become more wooded in recent decades (Johnson, 1994) . At least two species appear to have adapted to human disturbance and spread eastward. The acridid Hadrotettix trifasciatus (Say) and Spharagemon equale (Say), both of which utilize habitats with abundant open soil, such as in areas of excavation for earthen materials at the eastern edge of their range.
Several acridid species appear to have been frequently overlooked in collections as a result of their early or late seasonal adult activity, habitat specialization, a preference for habitats other than rangeland, or difficulty of identification. Noteworthy examples include Boopedon gracile Rehn, Encoptolophus subgracilis Caudell, Melanoplus bispinosus Scudder, Melanoplus discolor (Scudder), Melanoplus flavidus Scudder, Paratylotropidia brunneri Scudder, Pardalophora apiculata (Harris), Psinidia fenestralis (Serville), Syrbula admirabilis Uhler, and Trimerotropis maritima (Harris).
It is unfortunate that the original distribution of most eastern grasshopper species will likely never be known. This fact is largely related to their status as general pests, and thus, unlikely to be collected by most. This is obvious in the case of the Rocky Mountain locust (Melanoplus spretus (Walsh)), which once ravaged the central United States in enormous swarms. It became extinct (but see Lockwood, 2004) around 1900, and specimens are extremely rare in collections.
Other less common species are likely to become extirpated with little notice. For example, one species mentioned by Bruner (1897) as not uncommon in eastern Nebraska in lowland areas may be extirpated. Melanoplus borealis (Fieber) has not been collected since Bruner's time (1897) , and the low meadows which it likely occupied across eastern Nebraska have been almost completely eliminated.
The work reported in this paper is the result of specimens obtained in sweepnet surveys by the U.S. Department of Agriculture Animal Plant Health Inspection Service (USDA APHIS) which occur in rangelands across the western two thirds of Nebraska. In addition, personal collecting by the senior author sampled grasshoppers in a wide variety of habitats throughout the state. The objective of this study was to obtain a thorough knowledge of the distribution of the shorthorned grasshoppers of Nebraska, including limits of distribution.
Materials and Methods
From 2005 to 2007, extensive surveys for grasshoppers were conducted across Nebraska (Fig. 2) . Sweep samples were obtained from approximately 800 rangeland sites selected by USDA-APHIS across the western two-thirds of the state. In addition, specialized collections were made in a wide variety of habitats across the state but with the majority in rangeland habitats. Collections from the more specialized surveys targeted specific microhabitats not often found in typical rangeland surveys.
Adult specimens from all related collections were identified to species, and late instar nymphs of easily identified species were also identified. Identifications to species were made using a variety of resources including Otte (1981; 1984) , Helfer (1987) , Pfadt (2002), and Song (2004) . Voucher specimens were kept for all new county and state records. All voucher specimens from this study are currently housed in the collection at USDA-APHIS in Lincoln, Nebraska.
Specimens in the Nebraska State Museum were also examined. The primary objective of this examination was to verify previous identification, particularly of taxa that are notoriously difficult to identify. As a result, some new county records listed here represent specimens from older collections not listed in previous publications as a result of previous misidentification or changes in nomenclature.
Results and Discussion
A total of 656 new county and eight new state records were established for Nebraska acridids (based on Hauke (1953) ; Hagen (1970) ; and Hagen and Rabe (1991) . Of the seven new state records, two appear to be species that were previously overlooked. Melanoplus bispinosus has now been recorded from nine counties, and Psinidia fenestralis is now known from three counties. Bruner (1897) reported collecting P. fenestralis from northwestern Nebraska, but this record is unlikely and was later disregarded by Hebard (1925) . In addition, Bruner stated that these specimens had yellow hind wings. All recent collections from Nebraska possess red hind wings. This species has, however, been found as far west as central Kansas (Hebard, 1931) .
Encoptolophus subgracilis is only known from three populations in or near Lincoln. These locations were discovered in 2006 and 2007 and this species appears associated with alkaline and saline areas. Paratylotropidia brunneri has only been collected from two partially wooded sites in the southeastern corner of the state. The previous occurrence of Bruneria brunnea (Thomas) is only known from Bruner (1897), but a series of seven specimens was collected at Monroe Canyon in Sioux County in 2006, reestablishing its occurrence in the state. A single specimen of Melanoplus punctulatus Scudder was collected from a wooded area in Richardson County in 2007. It was reported to occur in small numbers in oak groves in the extreme eastern part of Nebraska (Bruner, 1897) . Trimerotropis salina McNeill is in severe decline at the type location (Lincoln, Nebraska) (Otte, 1984) , and we estimate that fewer than 100 individuals occur yearly. It is, however, abundant around the Saline lakes in Sheridan and Morrill Counties and it is speculated that it might occur into northwestern Garden County based on the occurrence of saline habitats.
Re-examination of material in the University of Nebraska State Museum collection revealed a number of previously unpublished records. Several new records were the result of previous misidentifications. A single specimen of Spharagemon bolli Scudder from Douglas County was previously identified as Encoptolophus sordidus (Burmeister) (collected 1935) and represents only the second record for the eastern part of the state. The record presented for Chloealtis abdominalis (Thomas) is interesting, because if correct, it is a southward extension for the species. The lone Nebraska specimen was collected in Knox County by W. D. Pierce in 1902. As is normal for this species, the Knox County specimen lacks the dark patch on the lateral areas of the pronotum as well as the light markings on the outer hind femur. Because of the distance from known populations (over 600 km) (Otte, 1981; Capinera et al., 2004) , this record of a boreal species is best considered questionable.
Boopdeon gracile is an interesting case because recent literature (Hagen and Rabe, 1991) listed the older records as Boopedon nubilum (Say). The specimens were collected by H. Hauke in 1932 and 1949 in Nuckolls and Thayer Counties and were listed as Boopedon maculatum Caudell in Hauke's 1953 publication. Boopedon maculatum later became a synonym of B. nubilum. It is likely that forms called B. maculatum represented more than one entity, and those which Hauke called B. Map based on Hebard (1928) , Hebard (1929) , Hebard (1931) , Hebard (1932) , Hebard (1934) , Hebard (1936a) , Hebard (1936b) , Isley (1937 ), La Rivers (1948 , Froeschner (1954) , Coppock (1962) , Capinera and Sechrist (1982) , McDaniel (1987) , Lockwood et al. (1993) , Kirk and Bomar (2005), and Schell et al. (2007) . In these references M. fluviatilis is variously referred to as Melanoplus foedus fluviatilis or Melanoplus fluviatilis. Light gray areas indicate approximate range of each subspecies and darker gray areas indicate regions of overlap between subspecies.
Figs. 3-13. County-level distributions of Nebraska grasshoppers. Gray squares represent records from previous literature (Bruner, 1897; Hebard, 1925; Hauke, 1953; Mulkern et al., 1969; Hagen, 1970, and Rabe, 1991) . Closed (blackened) squares represent new county records obtained during this study (2005) (2006) . The placement of the Saunders County record for Melanoplus fluviatilis is tentative as the type location is Ashland, Nebraska, near the edge of Saunders County. this species. We suspect that it might represent a clinal extreme of a highly variable species, with similar phenotypes occurring elsewhere. Alternatively, it might represent a cryptic species that is correctly recognized and shares numerous traits with summer active individuals of C. viridifasciata, such as blue tibiae and heavily patterned tegmina. Future work on this group across the entire United States is warranted.
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Literature Cited APPENDIX AND SPECIES ACCOUNTS

New County and State Records for Nebraska and References to Older Records
This listing only includes new voucher specimens representing county records. A listing of all specimens examined would be excessive. Also included is the number of Nebraska specimens in the collection at USDA-APHIS in Lincoln, Nebraska. This species occurs in shortgrass habitats across the western half of Nebraska. It is seldom common and its distribution is spotty. It feeds primarily on low-growing species in the Boraginaceae. Peak numbers occur from late June to mid-August.
Cyrtacanthacridinae
PREVIOUS RECORDS: Hauke 1953 , Mulkern et al. 1969 , Hagen 1970 , Hagen and Rabe 1991 Hauke (1953) . This name was later synonymized with B. nubilum and in Hagen and Rabe (1991) , these records were placed as B. nubilum. Recent examination of the specimens shows that they are unquestionably B. gracile. This species has now been collected from several additional sites in tallgrass prairie at locations generally within 40 km of the Kansas border. Peak numbers occur from mid-July to late August. This grasshopper occurs in the western half of Nebraska. This males are almost entirely black, while the females resemble those of other Boopedon species. Females are normally light brown with darker markings and brachypterous. Black females occur occasionally as well as long-winged forms. It is found in shortgrass rangeland and can be locally abundant. It has not been recognized as range-destructive in Nebraska as it has been elsewhere in its range (Nerney, 1960) , but localized outbreaks are expected to occur. Peak numbers occur from early July to late August.
PREVIOUS RECORDS: Hauke 1953 , Hagen 1970 , Hagen and Rabe 1991 . *Previous records for Nuckolls and Thayer Counties were misidentified and have reassigned to Boopedon gracile.
Nebraska specimens in USDA collection: 129
Bruneria brunnea (Thomas)
Bruner (1897) reported this species as extending eastward nearly to middle Nebraska. Hebard (1928) mentioned its collection in western Nebraska, but Hauke (1953) The single specimen in the Nebraska State Museum collection represents a significant southward extension for this species. This collecting data for this specimen are potentially erroneous, or that this species occurred in a unique microhabitat near the Niobrara River.
SPECIMENS Nebraska specimens in USDA collection: 38
Chorthippus curtipennis (Harris)
This species is scattered across the whole of Nebraska but is more prevalent toward the north. It prefers low areas such as marshes, meadows and low swales. Peak numbers occur from mid-June to late July.
PREVIOUS RECORDS: Hauke 1953 , Mulkern et al. 1969 , Hagen 1970 Nebraska specimens in USDA collection: 39
Cordillacris crenulata (Bruner) This is a small and scarce species in Nebraska, although known to be rangedestructive in other states to the west. It appears to only enter the western edges of the state. It appears to breed in localized areas as a series of eight individuals was Nebraska specimens in USDA collection: 15
Cordillacris occipitalis (Thomas)
This is a common species in sandy and loamy areas across the western two-thirds of Nebraska. It can occasionally reach economically damaging levels. Peak numbers occur from mid-June to late July.
PREVIOUS RECORDS: Hauke 1953 , Mulkern et al. 1969 , Hagen 1970 , Hagen and Rabe 1991 Nebraska specimens in USDA collection: 181
This is a common grasshopper in open woodland in the southeastern United States. In Nebraska it is limited to low moist areas. It is abundant near Salt Creek in Lincoln, and occurs across most of the state along streams and in roadside ditches. Adults have two color phases, green or brown. Long-winged females may occur rarely, but long-winged males have not been found in Nebraska.
PREVIOUS Nebraska specimens in USDA collection: 403
This is a scarce species in Nebraska. It has only been collected from four panhandle counties in small series. It is reported to prefer gravelly hillsides with sparse vegetation and is seldom numerous. Nebraska records are from July and August.
PREVIOUS RECORDS: Hauke 1953 , Hagen 1970 . Nebraska specimens in USDA collection: 0
This is a common grassland species which occurs throughout Nebraska. Mermiria maculipennis has formerly been considered a separate species, but is now placed as a synonym of M. bivittata. Peak numbers occur from mid-July to late August.
PREVIOUS Nebraska specimens in USDA collection: 234
This species is similar in appearance to O. speciosa. It differs in having longer wings and two sulci cutting through the lateral carina of the pronotum. It occurs mostly in low meadows, marshes, and swales. It appears to be attracted to lights as a single female was collected at a light at Bridgeport in Morrill County in 2007. Peak numbers occur from late July to mid-September. This olive-green colored grasshopper is found across much of Nebraska, but appears scarce toward the west. As it feeds on ragweed it could be considered a beneficial species. Most specimens are green in color, but dark gray individuals do occur rarely. Peak numbers occur from late July to mid-September.
PREVIOUS This colorful grasshopper is found throughout Nebraska in a variety of grassland types. It is highly variable in appearance, and numerous subspecies have been named. The validity of many of these subspecies is questionable. H. v. pratensis occurs across the eastern two-thirds of the state, while H. v. viridis occurs to the west. However, populations in which all individuals resemble ssp. pratensis have been found in the western half of the panhandle, and casts doubt on the validity of ssp. pratensis. It may consist of more than one species, or it may be highly variable throughout its range. It is considered beneficial as it feeds on snakeweeds (Gutierezia sp.), which are toxic to cattle. Peak number occur from early July to late September. Nebraska specimens in USDA collection: 160
Melanoplus angustipennis (Dodge) This grasshopper is abundant in sandy areas throughout Nebraska and can be excessively abundant in the sandhills. It feeds primarily on forbs and is unlikely to do economic damage, despite its abundance. Peak numbers occur from early July to late August.
PREVIOUS Nebraska specimens in USDA collection: 661
*Melanoplus bispinosus Scudder
This species has probably been overlooked. As it was first recorded in Nebraska in 2005 and has since been collected in eight counties. It can be locally common and is usually found in sandy areas near rivers and streams, often alongside Melanoplus angustipennis and M. fluviatilis. It is suspected that Hebard (1931) might have been referring to this species when stating that Melanoplus regalis had been collected in Dodge County and the Republican River in Nebraska. Recent collections of M. regalis have shown it to range only as close as southwestern Kansas. Melanoplus bispinosus is similar in appearance to M. confusus, but is larger, more boldly marked, and occurs later in the season. The male genitatia are also distinct. The nymphs are similar to those of M. sanguinipes, but are more boldly marked and exhibit strongly blue tibiae by the last instar. Peak numbers occur from early August to late September.
SPECIMENS Bruner (1893) stated that this species was common on low meadows during June and July. In other parts of its range it prefers low, moist areas. It was likely once widespread in eastern Nebraska before wetlands were largely drained for agriculture. It had not been collected in Nebraska for over a century until a strong population was located along Whitehorse Creek in Lincoln County in 2007. It likely occurs in other low, marshy areas, especially along cool, spring-fed streams. In Nebraska it has been collected commonly in July, but appears to become rare by August. Nebraska specimens in USDA collection: 48
Melanoplus differentialis (Thomas)
This is a familiar and destructive species. It has been known to do serious damage to crops, especially corn, as well as to local gardens. It is uncommon in rangelands in the western portions of the state, but can be common among roadside weeds in these areas. Peak numbers occur from mid-July to early September.
PREVIOUS Nebraska specimens in USDA collection: 100
This grasshopper is similar in appearance to M. dawsoni but slightly larger, and it generally lacks dark bars on the outer hind femur. While it is common in states to the south, it is rare and highly localized in Nebraska. All recent collections from Nebraska have been from low flats in the sandhills where this species appears to feed on falseboneset (Brickellia eupatorioides (L.)). It may be fairly common where found, but populations appear to be widely dispersed and limited in size. Nebraska specimens in USDA collection: 4
Melanoplus femurrubrum (DeGeer)
This grasshopper is common throughout Nebraska. It can be common in weedy rangeland but is best known as a crop pest. Peak numbers occur from late July to mid-September.
PREVIOUS RECORDS: Hauke 1953 , Mulkern et al. 1969 , Hagen 1970 This grasshopper has often been confused with M. packardii. Hagen (1970) stated that most specimens from the panhandle had blue tibiae. This contrasts with recent collections from throughout the western two-thirds of the state from which greater than 90% had pinkish red tibiae. Habitat can be useful to differentiate these two species, because M. foedus prefers sandy areas while M. packardii prefers heavier soils. Apparent hybrids between these two species have been found at a few scattered locations, but these two species only co-occur rarely. Because of the discrepancies in the stated appearance of these species in Hagen (1970) , many of the records from the panhandle are questionable. The State Museum contains large series of these two species, and a great deal of time could be spent re-examining the material. All records east of Holt County may be M. fluviatilis, but for now these records are included under both species as it was unknown if additional specimens from these counties existed. It is common throughout the sandhills as well as in other sandy areas throughout the western two-thirds of the state. Peak numbers occur from mid-July to late August.
PREVIOUS Nebraska specimens in USDA collection: 279
Melanoplus gladstoni Scudder
This grasshopper has been found throughout the panhandle, from Dundy County, and from along the northern edge of the state. Hagen (1970) reports it as common throughout the panhandle. It prefers gravelly soils, and perhaps its scarcity across most of the state can be attributed to a general lack of dry, gravelly habitats. Most Nebraska records are from July and August.
PREVIOUS RECORDS: Hauke 1953 , Hagen 1970 , Hagen and Rabe 1991 Melanoplus gracilis (Bruner) Only one specimen of this woodland species is found in the State Museum. Bruner (1897) stated that it was found quite abundantly in woodlands in the eastern part of the state. Its current status in Nebraska remains unknown.
PREVIOUS RECORDS : Hauke 1953 . Nebraska specimens in USDA collection: 0
Melanoplus huroni Blatchley
Only one Nebraska specimen is known from Sioux County. As this is typically a mountain forest species, the collection most likely occurred in the Pine Ridge.
Melanoplus infantilis (Scudder)
This is a common species throughout the panhandle and has been collected at a few locations further east. It typically inhabits shortgrass rangeland. Peak numbers occur from mid-July to early September.
PREVIOUS RECORDS: Hauke 1953 , Hagen 1970 , Hagen and Rabe 1991 Nebraska specimens in USDA collection: 72
Melanoplus keeleri (Thomas)
This grasshopper has been recorded throughout Nebraska from scattered locations. It is most common in grasslands with numerous bare patches, but appears to be lacking from much of the sandhills. It may be overlooked in many areas as it is a late season species. Peak numbers occur from early August to midSeptember.
PREVIOUS RECORDS: Hauke 1953 , Hagen 1970 , Hagen and Rabe 1991 Nebraska specimens in USDA collection: 48
Melanoplus walshii Scudder
This woodland species has only been collected from a few areas near the Missouri River in Nebraska. It is not common, and while it has been collected in the same general areas as M. fasciatus, the two species have not been found together at the same sites. It appears to prefer lower slopes in woodlands. It is distinctly larger than M. fasciatus, and the pale areas on the dorsal tegmina are distinctive. Nebraska collections are from August and September.
PREVIOUS The hind wing cell is typically pinkish red across most of the state, but orange or yellow-winged forms become common in the region of the Pine Ridge. It is expected to occur virtually throughout Nebraska. This is an early season bandwing with peak numbers occurring from mid-April to early June.
PREVIOUS RECORDS: Hauke 1953 , Mulkern et al. 1969 , Hagen 1970 This bandwing has been collected throughout the panhandle counties. Hagen (1970) stated that it is generally a rare insect. In 2007 it was collected primarily from along the top edges of steep rocky slopes and was only moderately common in those areas. The hind wings are most often yellow, but may occasionally be red. Peak numbers occur from mid-July to early September.
Spharagemon equale (Say)
This is a common bandwing in shortgrass habitats in the panhandle, but it appears restricted to eroded hillsides and road cuts toward the east. It has been recorded from scattered locations throughout Nebraska. It prefers heavier soils than S. Nebraska specimens in USDA collection: 50
Trachyrhachys aspersa Scudder Hagen (1970) reported this species from much of the Nebraska panhandle, but it has rarely been collected there recently. It may be overlooked as it occurs late in the season. Hagen (1970) reports peak numbers in late August and September.
PREVIOUS RECORDS: Hauke 1953 , Hagen 1970 . Nebraska specimens in USDA collection: 1
Trachyrhachys kiowa (Thomas)
This is a common species in areas of shortgrass throughout Nebraska. High densities can be indicative of overgrazed or unproductive range. Peak numbers occur from early July to early September.
PREVIOUS RECORDS: Hauke 1953 , Mulkern et al. 1969 , Hagen 1970 This species is known from Nebraska by a several specimens collected in Sioux County prior to 1910. It has not been found in Nebraska since despite intense efforts by Hagen (1970 
